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(54) URETHANE ACRYLIC RESIN COMPOSITION, ITS PRODUCTION, AND MOLDED UTENSIL 
OR MOLDED PART 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polyurethane-contg. acrylic resin compsn. which has 
an excellent clarity and remarkably improved impact resistance and tensile elongation. 
SOLUTION: This compsn. comprises 5-50 wt.% modified polyurethane component and 50-95 
wt.% acylic polymer component having at least 50 wt.% methyl methacrylate units and has a 
microphase separation structure comprising a continuous phase of the polyurethane component 
and particles of the acrylic polymer component dispersed therein, at least a part of the 
polyurethane component being chemically bonded to at least a part of the acrylic polymer 
component. A molded utensil or a molded part prepd. from the compsn. is also provided. The 
compsn. is prepd. by polymerizing a syrup comprising 5~50 wt.% modified polyurethane and 50- 
95 wt.% acrylic monomer contg. at least 50 wt.% methyl methacrylate. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Denaturation polyurethane component (A) Resin constituent with which it is the 
constituent which consists of acrylic polymer (component B) 50-95 % of the weight which 
includes a methyl-methacrylate unit 50% of the weight or more, and has the micro phase 
separation structure which the particle of an acrylic polymer component (B) distributed in the 
continuous phase of a denaturation polyurethane component (A) five to 50% of the weight, and it 
comes to carry out the chemical bond of some [ at least ] denaturation polyurethane 
components (A) and the acrylic polymer component (B) of at least a part. 
[Claim 2] The resin constituent according to claim 1 characterized by the weight average 
molecular weight of a denaturation polyurethane component (A) being 100,000 or more. 
[Claim 3] The manufacture approach of a resin constituent according to claim 1 of stiffening the 
polyurethane content acrylic syrup which consists of the acrylic (monomer b) 50-95 % of the 
weight which contains in a polymer chain end denaturation (polyurethane a) 5-50 % of the weight 
and 50% of the weight or more of a with a weight average molecular weight of 100,000 or more 
which has an alkenyl radical methyl methacrylate by the radical polymerization method. 
[Claim 4] The manufacture approach of the resin constituent according to claim 3 characterized 
by denaturation polyurethane (a) being a straight chain-like. 

[Claim 5] The manufacture approach of the resin constituent according to claim 4 characterized 
by denaturation polyurethane (a) being a resultant with the compound having the polyurethane 
obtained by carrying out the polyaddition reaction of the organic diisocyanate of aliphatic series 
or aromatic series, and Pori Diol of molecular weight 500-2000, and an isocyanate radical, at 
least one active hydrogen atom which can react and the ethylene nature partial saturation 
alkenyl radical of radical polymerization nature. 

[Claim 6] The manufacture approach of the resin constituent characterized by blending and 
carrying out the radical polymerization of further 1 - 90% of the weight of the inorganic bulking 
agent (c) in either claim 3 - claim 5 to 99 - 10 % of the weight of polyurethane content acrylic 
syrup. 

[Claim 7] The manufacture approach of the resin constituent characterized by the molecular 
weight which has two or more alkenyl radicals further to the polyurethane content acrylic syrup 
100 weight section blending and carrying out the radical polymerization of the monomer 0 which 
is 1000 or less - 25 weight sections, and a chain transfer agent 0 - 1 weight section in either 
claim 3 - claim 6. 

[Claim 8] The shaping supply or shaping components which consist of a resin constituent 
according to claim 1 or 2. 

[Claim 9] The shaping supply according to claim 8 or shaping components which are any one as 
which a shaping supply or shaping components are chosen from a signboard supply, a display 
supply, a lighting supply, an interior supply, structural components, transportation charge 
components, electronic equipment components, medical equipment components, device relation 
components, optical relation components, traffic relation components, a cistern supply, a 
sanitary supply, or a game supply. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the polyurethane content acrylic resin 
constituent excellent in weatherability, shock resistance, transparency, ductility, and heat- 
resistant deformans. 
[0002] 

[Description of the Prior Art] Since the acrylic resin represented by the polymethyl methacrylate 
is excellent in transparency and weatherability and has a beautiful appearance, it is widely used 
for a signboard supply, a display supply, a lighting supply, an interior supply, structural 
components, transportation charge components, electronic equipment components, medical 
equipment components, device relation components, optical relation components, traffic relation 
components, the cistern supply, the sanitary supply, the game supply, etc. 
[0003] On the other hand, acrylic resin is excellent in transparency and weatherability, and 
although it is a molding material which has a beautiful appearance, it has the fault of being 
inferior to shock resistance. In order to raise shock resistance, the approach of blending the 
rubber of the diene system which used the butadiene as the principal component conventionally 
has been taken, but while impact strength becomes size, as for the blend object obtained by 
such approach, it is known that weatherability and thermal resistance will worsen for the residual 
double bond based on the butadiene of a rubber component. Then, as an approach of giving 
shock resistance, with weatherability held, the approach of blending acrylic rubber, such as a 
polyacrylic acid alkyl ester-styrene copolymer, with thermoplastic rigid resin is performed. 
However, by the approach of blending acrylic rubber, compared with the case where butadiene 
system rubber is blended, the shock-proof refining effectiveness is small, and in order to obtain 
the target impact strength, a lot of rubber components must be blended. Consequently, rigid 
resin will spoil properties, such as heat-resistant deformans which it originally has, abrasion- 
proof nature, and rigidity. 

[0004] Although polyurethane is the raw material to which the physical properties can be broadly 
changed from hard to elasticity by selection of the raw material to be used When what has the 
polymer segment whose glass transition temperature, such as the Pori (tetramethylene oxide) 
diol and the Pori (epsilon-caprolactone) diol, is below ordinary temperature is used for the polyol 
component which is a raw material It is known that it can be rich in resiliency and elasticity, and 
the good outstanding polyurethane rubber of endurance or abrasion resistance can be obtained, 
and it can become a source of rubber effective in the shock-proof improvement in acrylic resin. 
[0005] For example, the process of the acrylic resin cast plate excellent in the shock resistance 
by carrying out the radical polymerization of the syrup-like mixture which changes from the 
monomer component which uses a methyl methacrylate as the main component, and the thing 
which combined the alkenyl radical with the both ends of polyurethane to JP f 48-42956,B is 
proposed. This approach also suggests the possibility of the expansion to the fluid resin field 
represented by the epoxy resin represented by the unsaturated polyester resin and epoxy resin 
of a polyurethane combination acrylic syrup-like object. It is thought that especially the syrup- 
like object for which an unsaturated polyester resin and an epoxy resin are used by this 
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approach to generally having a fault of the brittleness of a hardened material is very 
characteristic fluid resin at the point of giving the hardened material excellent in shock 
resistance. 

[0006] Moreover, in JP,3-5421 7,A, shock resistance and heat-resistant deformans are 
simultaneously improved by making the polyurethane content syrup which adds a low-molecular- 
weight cross linking agent and chain transfer agents, such as a mercaptan, to polyurethane 
content syrup, or performed precuring add and harden a low-molecular cross linking agent. 
[0007] 

[Problem(s) to be Solved by the Invention] Although it is shown that the aforementioned 
approach is a source of rubber where polyurethane is effective in the shock-proof improvement 
in the hardened material of acrylic liquefied syrup, the shock resistance of the obtained hardened 
material has not attained the level which should still be satisfied Moreover, the molecular weight 
of the polyurethane itself currently used from the viscosity of the polyurethane content acrylic 
syrup (15% of polyurethane contents) in these official reports being as low as 50-100cps (25 
degrees C) extent is quite small. 

[0008] On the other hand, acrylic fluid resin (syrup) is applications, such as casting and FRP, or 
in order to have practicability as a molding ingredient, the further shock-proof improvement in a 
hardened material is required, and, in addition, improvement in the **** ductility for crack-proof 
nature amelioration is also an important military requirement. 

[0009] It is in the object of this invention offering the polyurethane content acrylic resin 
constituent which was excellent in transparency and improved shock resistance and **** 
ductility remarkably further. 
[0010] 

[Means for Solving the Problem] this invention persons reached this invention by using an acrylic 
monomer and the denaturation polyurethane of the copolymerizable amount of macromolecules 
paying attention to the molecular weight of polyurethane by making the mol follow G which has 
the micro phase separation structure (elastomer matrix structure) to which the acrylic polymer 
particle distributed that the phase separation structure of a hardened material progressed in the 
header and the continuous phase of the elastomer which consists of a polyurethane component 
further form. 

[0011] The summary of this invention Namely, denaturation polyurethane (component A) 5-50 % 
of the weight, It is the constituent which consists of acrylic polymer (component B) 50-95 % of 
the weight which includes a methyl-methacrylate unit 50% of the weight or more. It has the micro 
phase separation structure which the particle of an acrylic polymer component (B) distributed in 
the continuous phase of a denaturation polyurethane component (A). It is in the shaping supply 
or shaping components which are in the resin constituent with which it comes to carry out the 
chemical bond of some [ at least ] denaturation polyurethane components (A) and the acrylic 
polymer component (B) of at least a part, and consist of this resin constituent. 
[0012] Moreover, the summary of this invention is in the manufacture approach of the 
aforementioned resin constituent of stiffening the polyurethane content acrylic syrup which 
consists of the acrylic (monomer b) 50-95 % of the weight which contains in a polymer chain end 
denaturation (polyurethane a) 5-50 % of the weight and 50% of the weight or more of a with a 
weight average molecular weight of 100,000 or more which has an alkenyl radical methyl 
methacrylate by the radical polymerization method. 
[0013] 

[Embodiment of the Invention] A denaturation polyurethane component (A) is a component 
originating in denaturation polyurethane after the part of the alkenyl radical of the raw material 
of the denaturation polyurethane which has an alkenyl radical at the polymer chain end carries 
out a chemical bond to the polymerization nature unsaturated bond radical of the raw material of 
an acrylic polymer component (B). Into a resin constituent this denaturation polyurethane 
component (A) acts as a source of an elastomer, and that mol follow G forms the elastomer 
matrix structure where the elastomer component formed the continuous phase. 
[0014] The mechanical characteristic of the resin constituent which has such mol follow G is 
greatly influenced by the degree of the phase separation of the denaturation polyurethane 
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component (A) which forms a continuous phase, and the acrylic polymer component (B) which 
forms a dispersed phase, and the weight average molecular weight of the denaturation 
polyurethane component (B) which forms a continuous phase. Therefore, in order to make the 
resiliency and the elasticity of a resin constituent into a high value, it is desirable for phase 
separation structure with the acrylic polymer component (B) in which the denaturation 
polyurethane component (A) which was more excellent in the mechanical characteristic with the 
amount of macromolecules forms a continuous phase in, and forms a dispersed phase to be 
developed enough. Therefore, as for the weight average molecular weight of the component (A) 
of polyurethane, it is desirable that it is 100,000 or more, and it is more desirable that it is 
150.000 or more. 

[0015] As an acrylic polymer component (B) It is the component which consists of a polymer 
which includes a methyl-methacrylate unit 50% of the weight or more, and is the component 
which constitutes the part excluding the component (A) from the inside of a resin constituent. 
This resin constituent has the micro phase separation structure which the particle of the 
component (B) of a 10nm - about several micrometers particle diameter number distributed in 
the component (A) which forms a continuous phase. 

[0016] The chemical bond of some [ at least ] denaturation polyurethane components (A) and 
the acrylic polymer component (B) of at least a part is carried out into the resin constituent. 
Although it does not require that the chemical bond of all the ends of the polymer chain of a 
component (A) is carried out to the polymer chain of a component (B). as for the end of the 
polymer chain of a component (A), it is desirable that the chemical bond of all or most is 
substantially carried out to the polymer chain of a component (B). Typical chemical bond 
structure is the thing of cross-linking opium poppy ********** j n the polymer chain of a 
component (A) about the polymer chain of a component (B). 

[0017] Hereafter, the typical process of a resin constituent is explained. The resin constituent of 
this invention can be manufactured by stiffening the polyurethane content acrylic syrup (suitably 
henceforth "syrup") which consists of the acrylic (monomer b) 50-95 % of the weight which 
contains in a polymer chain end denaturation (polyurethane a) 5-50 % of the weight and 50% of 
the weight or more of a with a weight average molecular weight of 100,000 or more which has an 
alkenyl radical methyl methacrylate by the radical polymerization method. 
[0018] As for the denaturation polyurethane used as the raw material of a denaturation 
polyurethane component (A), what has an alkenyl radical at the polymer chain end is desirable. 
Moreover, a thing 25 degrees C or less has the viewpoint of shock-proof amelioration of the 
resin constituent obtained to the desirable glass transition temperature Tg. Tg is 0 degree C or 
less more preferably, and is -20 degrees C or less still more preferably. - The good shock-proof 
amelioration effectiveness is clearly acquired at the time of 20 degrees C or less. 
[0019] Three components of the compound which has 1 organic poly isocyanate, 2 organic polyol 
and 3 methyl methacrylates, a copolymerizable alkenyl radical, an isocyanate radical, and the 
active hydrogen atom in which a reaction is possible, or the compound which has a methyl 
methacrylate, a copolymerizable alkenyl radical, and an isocyanate radical are used for the raw 
material of denaturation polyurethane. 

[0020] The organic diisocyanate of the aliphatic series marketed as organic isocyanate or 
aromatic series is illustrated. That is, a - diphenylmethane diisocyanate, 1,5-naphthalene 
diisocyanate, polymethylene-polyphenyl-polyisocyanate, xylylene diisocyanate. 1,6- 
hexamethylene diisocyanate, isophorone diisocyanate, 1, 4-cyclohexane diisocyanate. and 
tolylene diisocyanate. p-phenylene diisocyanate. 4. and 4 '4. 4 -dicyclohexylmethane 
diisocyanate. 1 . and 3-bis(isocyanato methyl) cyclohexane etc. can be used, these are 
independent — it is — several sorts can be combined and it can use. 

[0021] It is desirable to use that to which glass transition temperature has a polymer segment 25 
degrees C or less in the molecular structure as organic polyol. Moreover, as for the molecular 
weight of organic polyol, it is desirable that it is 500 or more, and it is more desirable that it is 
500-2000. If such organic polyol is used, the resin constituent excellent in shock resistance and 
**** ductility can be obtained. 

[0022] What is marketed as organic polyol can be used. Namely, the Pori (oxyethylene) diol. Pori 
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(oxypropylene) diol. The Pori (oxy-tetramethylen) diol, diol (propylene oxide-tetrahydrofuran 
copolymer), The Pori (ethylene horse mackerel peat) diol, the Pori (tetramethylen horse mackerel 
peat) diol, Diol, (Ethylene horse mackerel peat-propylene horse mackerel peat copolymer) The 
Pori (epsilon-caprolactone) diol. polybutadiene diol (that whose 1 and 2-adduct is the main 
component), The Pori (dimethylsiloxane) diol, polycarbonate diol, the poly acrylic polyol (that 
whose butyl acrylate is the main component), etc. are illustrated, these are independent — it is - 
- several sorts can be combined and it can use. 

[0023] Polyurethane is compoundable with the polyaddition reaction of such organic poly 
isocyanates and organic polyols. The mole ratio of an isocyanate radical and hydroxy! is set to 
exist a little superfluously [ one of functional groups ] by the blending ratio of coal of the organic 
poly isocyanate and organic polyol within the limits of 1/2. [ 2-2 ] The mole ratios of an 
isocyanate radical and hydroxy! of the blending ratio of coal of the more desirable organic poly 
isocyanate and the organic polyol for compounding the polyurethane of the amount of 
macromolecules are 0.8-1.2. It is desirable that the weight average molecular weight of 
denaturation polyurethane is 100,000 or more in any case, and it is more desirable that it is 
1 50,000 or more. 

[0024] Using the denaturation polyurethane of the amount of macromolecules advances phase 
separation of a denaturation polyurethane component (A) and an acrylic polymer component (B), 
and it works in favor of formation of the micro phase separation structure which the particle of 
an acrylic polymer component (B) distributed in the continuous phase of a denaturation 
polyurethane component (A). Moreover, since a denaturation polyurethane component (A) acts 
as a source of an elastomer into a resin constituent, the activity of the denaturation 
polyurethane of the amount of macromolecules makes shock resistance and **** ductility 
excellent in the resin constituent discover. 

[0025] When denaturation polyurethane is a straight chain-like, a little, a difference is influenced 
with a presentation and the viscosity of syrup of a certain thing is greatly influenced with the 
weight average molecular weight of denaturation polyurethane. For example, when it sees about 
the viscosity in 25 degrees C of syrup of 15% of polyurethane contents and the weight average 
molecular weight of polyurethane is about 60,000, the viscosity of syrup is about lOOcps. 
Moreover, syrup viscosity is about 150cps and about 250cps about 100,000 weight average 
molecular weight and the case of about 150,000, respectively. In order to obtain the hardened 
material which has remarkable shock resistance and **** ductility from this, as for the viscosity 
of syrup, it is desirable that it is 150cps or more, and it is more desirable that it is 250cps or 
more. 

[0026] In addition, although syrup viscosity changes remarkably also with concentration of 
polyurethane, in the case of any polyurethane concentration, shock-proof manifestation with 
syrup viscosity sufficient by below 50cps (25 degrees C) is not obtained, and it is not desirable. 
[0027] The denaturation polyurethane of the amount of macromolecules is compoundable also 
under existence of a solvent or under absent. However, by the non-solvent system, since 
exothermic reaction is intense, control of a reaction is difficult and it becomes easy to produce 
side reaction. There is an advantage that it is desirable to compound a methyl methacrylate in 
the monomer (solvent) used as a principal component, and the process which dissolves the 
denaturation polyurethane of the amount of macromolecules in a monomer in this case can be 
skipped. However, in this synthesis method, while the moisture in a solvent bars macromolecule 
quantification remarkably, there is a possibility of causing lowering of a reaction rate. Therefore, 
it is desirable under existence of a solvent to compound the methyl methacrylate which fully 
carried out dehydration purification in the monomer used as a principal component, in order to 
attain giant-molecule quantification more certainly, and it is more desirable to make urethane 
concentration in a reaction solution as high as possible, and to compound it. Such a synthesis 
method is dramatically effective when raising a reaction rate it not only mitigating the effect of 
the moisture in a solvent, but 

[0028] dehydration purification (desiccation) of a solvent — sufficiently effective effectiveness is 
acquired by the dehydration purification method well-known as law, for example, the dehydration 
purification method by the molecular sieve is mentioned. 
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[0029] The reaction is effective when carrying out by adding well-known catalysts for urethane 
composition, such as a dibutyl tin JIRAU rate and triethylamine, raises a reaction rate. 
[0030] Moreover, the approach of making it react, while superfluous either is slowly dropped 
among the organic poly isocyanate or organic polyol is also effective in especially composition of 
the amount polyurethane of macromolecules. In this way, the functional group of the direction 
used superfluously will exist in the chain end of compound polyurethane. 

[0031] It is desirable to use the compound which has an alkenyl radical at the polymer chain end 
as denaturation polyurethane in this invention. Since it is copolymerizable, conversion 
polyurethane carries out a chemical bond to a methyl methacrylate with a methyl-methacrylate 
unit at the time of hardening of syrup, the block polymer of a denaturation polyurethane 
component (A) and an acrylic polymer component (B) is formed, the interface reinforcement of 
this alkenyl radical of an urethane phase and an acrylic phase improves, and a tough resin 
constituent is obtained. 

[0032] When hydroxyl exists the vinyl compound which has an active hydrogen atom when an 
isocyanate radical exists in the chain end of polyurethane in the chain end of polyurethane, the 
polyurethane which has an alkenyl radical at the chain end can be compounded by combining this 
with polyurethane using the vinyl compound which has an isocyanate radical. As for the vinyl 
compound to be used, in advancing a reaction certainly, since the total of a chain end decreases 
so that urethane becomes the amount of macromolecules, it is desirable to use what carried out 
dehydration purification. 

[0033] As a vinyl compound used for such the object, acrylic-acid, methacrylic-acid, and acrylic- 
acid-beta-hydroxyethyl, methacrylic-acid-beta-hydroxyethyl, N-methylol acrylamide, N-methylol 
methacrylamide, methacrylic-acid-beta-isocyanato ethyl, methacryloyl isocyanate, etc. are 
mentioned. 

[0034] Although you may have the structure of cross linkage as long as the molecular structure 
of the amount denaturation polyurethane of macromolecules in this invention is meltable to an 
acrylic monomer, what is a straight chain-like and has an alkenyl radical in both ends is desirable. 
If the chain between the points constructing a bridge of the amount denaturation polyurethane of 
macromolecules is too short, it will become inadequate forming [ of the micro phase separation 
structure of a hardened material ], and amelioration of the shock resistance excellent in the 
hardened material and **** ductility may not be obtained. When the chain between the points 
constructing a bridge of the amount denaturation polyurethane of macromolecules is sufficiently 
long (i.e., when the molecular weight of denaturation urethane is a straight chain-like), the resin 
constituent which has the resiliency which the hardened material formed the developed micro 
phase separation structure, and was excellent, and elasticity is obtained. 
[0035] In this way, the syrup of this invention can be obtained by carrying out homogeneity 
mixing of the obtained denaturation polyurethane and the monomer component which contains a 
methyl methacrylate 50% of the weight or more. 

[0036] As a monomer which mixes with a methyl methacrylate in 50 or less % of the weight of 
the range, and can be used, non-cross-linking monomers, such as a methyl acrylate, an ethyl 
acrylate, butyl acrylate. ethyl methacrylate, methacrylic-acid butyl, an acrylic acid, a methacrylic 
acid, acrylamide, methacrylamide, acrylonitrile, a methacrylonitrile, styrene, alpha methyl styrene. 
a maleic anhydride, and cyclohexyl maleimide, are mentioned. 

[0037] moreover, in the shock resistance of the resin constituent which is made to harden syrup 
and is obtained, heat-resistant deformans, and transparency, it is also very effective to use 
together the cross-linking monomer which has two or more alkenyl radicals of comparatively low 
low molecular weight, and the chain transfer agent represented by the mercaptan, and to add 
and use by proper combination, each or when making it improve simultaneously. 
[0038] That a hardened material (resin constituent) is mechanical, the percentage of completion 
of the phase separation of the denaturation polyurethane and the acrylic polymer which run in 
the hardening process of syrup in this invention being thermal, and the effect affect optical 
property are large. Phase separation structure is controllable by the cure-rate control by the 
independent activity of the molecular weight of denaturation polyurethane, a cross-linking 
monomer, or a chain transfer agent and concomitant use, polymerization temperature, etc. 
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[0039] If a cure rate is made late, the polymerization induction phase separation accompanying 
generation of an acrylic polymer is fully developed, and although a hardened material has the 
outstanding shock resistance and the outstanding **** ductility, rigidity will tend to fall. Addition 
of chain transfer agents, such as a mercaptan, not only makes a cure rate slow, but causes 
remarkable phase separation structure from reducing the graft efficiency of denaturation 
urethane and an acrylic polymer, and while a hardened material discovers the outstanding shock 
resistance and the outstanding **** ductility, rigidity falls remarkably. However, it becomes 
possible by using together a small amount of cross-linking monomer to this to make the shock 
resistance which was excellent, without spoiling rigidity discover. 

[0040] As a chain transfer agent, n octyl mercaptan, n-dodecyl mercaptan, t-dodecyl mercaptan, 
etc. are mentioned, for example. Moreover, as a cross-linking monomer, ethylene glycol 
dimethacrylate [ for example, ], 1 , and 3-butylene-glycol dimethacrylate etc. is mentioned. 
[0041] The process to which the molecular weight which has two or more alkenyl radicals further 
to the syrup 100 weight section as a desirable mode blends and carries out the radical 
polymerization of the monomer 0 which is 1000 or less - 25 weight sections, and a chain transfer 
agent 0 - 1 weight section is illustrated. 

[0042] As for the denaturation polyurethane content in syrup, it is desirable to exist at 5 - 50% 
of the weight of a rate. When the content of conversion polyurethane is less than 5 % of the 
weight, the shock-proof manifestation of a hardened material is inadequate, and when exceeding 
50 % of the weight, the viscosity of syrup becomes remarkably high, the handling as a liquefied 
object becomes difficult, and also the rigidity of a hardened material is spoiled remarkably. A 
more desirable conversion polyurethane content is 10 - 30 % of the weight. 

[0043] It is desirable to use the well-known radical initiator of inside - low-temperature activity 
about hardening of syrup. Several sorts of such mixture is illustrated by lists, such as peroxide 
system initiators, such as azo system initiators, such as - azobis (4-methoxy-2,4- 
dimethylvaleronitrile), and - azobisisobutyronitril, and 2 and 2 '2, 2'-azobis (2,4- 
dimethylvaleronitrile), 2, and 2 '1, 1'-azobis (cyclohexane-1-carbonitrile), and lauroyl peroxide, 
benzoyl peroxide, methyl ethyl ketone peroxide, diisopropyl peroxi dicarbonate, dicyclohexyl 
peroxi dicarbonate. Moreover, hardening using the redox system initiator which combined the 
peroxide system initiator and the reducing agent is also effective in especially hardening in a 
short time. For example, the combination of benzoyl peroxide, the combination of dimethylaniline 
and methyl ethyl ketone peroxide, and naphthenic-acid cobalt is mentioned. 
[0044] Curing temperature is suitably set up according to the reactivity of an initiator system. 
By selection of an initiator system, and setting out of curing temperature, the setting time of 
syrup can be changed from several minutes to dozens of hours. 

[0045] As a fabricating method used at the time of hardening, the mold polymerization method in 
the inside of the eel which consists of a tempered glass plate or a metal plate which carried out 
polish finishing, and a gasket made from plasticized polyvinyl chloride, and the continuation plate 
manufacturing method on a continuation belt are illustrated. Moreover, pelletizing according to a 
continuation bulk polymerization is also possible. Furthermore, the well-known fabricating 
methods, such as the casting centrifugal method and the resin injection method for having used 
a cast-molding method, various kinds of mold metallurgy molds, etc., the filament winding 
fabricating method, the drawing fabricating method, the hand-lay-up fabricating method, and a 
spray-up-moulding method, can be used to obtain the mold goods of various configurations. 
[0046] By the above approach, the resin constituent which raised shock resistance, heat- 
resistant deformans, transparency, etc. can be obtained. 

[0047] In addition, hardening by the radical polymerization method of syrup is divided into two 
steps, partial polymerization and hardening processing, and is performed, and the approach of 
stiffening the syrup which carried out partial polymerization in the 1 st step in the 2nd step under 
the conditions a cross-linking monomer and a chain transfer agent recognize [ conditions ] 
proper amount existence can also be adopted. 

[0048] The point which can give desirable viscosity to syrup on the occasion of hardening 
processing as an advantage of perform partial polymerization . the point that the homogeneity of 
various fillers increase , the point that the rate of curing shrinkage be reduce , etc. be get , and it 
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become possible by use this approach to apply to syrup the fabricate method which feature high 
productivity , such as the SMC fabricate method and the BMC fabricate method . The approach 
of dissolving resin, such as a polymethyl methacrylate. MS resin, an AS resin, and polystyrene, 
into syrup can be adopted [ the viscous grant to syrup, or ] to form low contraction. 
[0049] Since the resin constituent of this invention has the balance which was excellent in shock 
resistance, ductility, weatherability. transparency, heat-resistant deformans, etc.. Signboard 
supplies, such as an ad pillar, a stand signboard, a sleeve signboard, a fan-window signboard, and 
a roof signboard. Display supplies, such as a showcase, a dashboard, and a store display, 
fluorescent lamp covering. Lighting supplies, such as mood lighting covering, a lamp shade, a 
luminous ceiling. ****. and a chandelier. Interior supplies, such as a pendant and Miller, a door, a 
dome, an insurance windowpane. Structural components, such as a roof of a partition, stairway 
wainscot, balcony wainscot, and the building for leisure. An aircraft windshield, the visor for pilot 
waves, a motorcycle, a motorboat windshield, The gobo for buses, the site visor for automobiles, 
a rear visor, a head wing. Transportation charge components, such as headlight covering, the 
face plate for acoustic imaging, stereo covering, Medical equipment components, such as 
electronic equipment components, such as a television protective mask and an automatic 
vending machine, an incubator, and roentgen components, Device relation components, such as 
machine covering, instrument covering, an experimental device, a ruler, a dial face, and an 
observation port, Optical relation components, such as a liquid crystal guard plate and a Fresnel 
lens, a road sign, a guide plate, It is possible to use for various industrial applications, such as 
game components, such as sanitary supplies, such as cistern supplies, such as a traffic relation 
components [, such as mirror on a curved road and a noise buffer wall, ], large-sized cistern, and 
box cistern, and a bathtub, and a toy, other greenhouses, a clock panel, a desk mat, and a 
welding protection mast 

[0050] The syrup of this invention can also be used independently, and can also blend and use 
various additives. As an additive, viscous grant agents, such as coloring agents, such as giant- 
molecule stabilizing agents, such as interface modifiers, such as inorganic fillers, such as fibrous 
reinforcing agents, such as a glass fiber, a carbon fiber, and an aramid fiber, a calcium carbonate, 
an aluminum hydroxide, a silica, a mica, a mono-MORIRO night, and a whisker, a silane system 
coupling agent, and a titanium system coupling agent, an ultraviolet ray absorbent, a hindered 
amine light stabiliser, a primary antioxidant, and a secondary antioxidant, a color, and a pigment, 
a polymerization inhibitor, and Aerosil, a flameproofing agent, a release agent, etc. be mentioned 
These can also be used together and added. 

[0051] The process to which the radical polymerization of further 1 - 90% of the weight of the 
inorganic bulking agent (c) is blended and carried out to 99 - 10 % of the weight of syrup as a 
desirable mode is illustrated. 
[0052] 

[Example] An example explains this invention to a detail further below. All the "sections" shows 
the "weight section" during each publication. About physical-properties assessment of the 
obtained hardened material, it carried out according to the following specification. 
(1) Dyne SHUTATTO impact strength : DIN 53453(2) bending elastic modulus: ASTM Whenever 
[ D-790(3) **** breaking extension ]: ASTM D-638(4) all light transmission: ASTM It measures 
in D-542 or 3mm thickness. 

(5) About the temperature dependence of Hayes of the temperature dependence shaping plate 
of Hayes of a shaping plate, it is ASTM. According to the specification of D1003, Hayes (0 
degree C. 23 degrees C. and 70 degrees C) was measured. 

(6) The impact milkiness nature of a shaping plate and the impact milkiness nature of a bending 
milkiness nature shaping plate evaluated the appearance of the plate after a drop impact test by 
viewing. A drop impact test is ASTM. According to the specification of D5420 (GD), the dead 
weight of 1kg load was dropped from height of 30cm on the plate (3mm) of 10cm angle. The 
bending milkiness nature of a shaping plate evaluated the appearance of the cast after a bending 
test (ASTM D-790) by viewing. 

[0053] [Example 1 of reference] It dissolved in 777g of methyl methacrylates which carried out 
dehydration purification of the Pori (epsilon-caprolactone) diol (plaque eel 220, molecular-weight 
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2000, product made from die eel chemistry) 330g (0.165 mols) by the molecular sieve within the 
reaction container of inner capacity 3L equipped with the agitator, the rotary flow cooling pipe, 
and the tap funnel, dibutyl tin JIRAU rate (it abbreviates to "DBTL" below) 0.75g was added, and 
temperature up was carried out to 80 degrees C after [ of a nitrogen purge ] 15 minutes. After 
the mixed solution of 50g (it abbreviates to "MMA" below) of methyl methacrylates which carried 
out dehydration purification with xylylene diisocyanate (it abbreviates to "XDI" below) 37.3g 
(0.20 mols) was dropped at the bottom of churning over 45 minutes, heating churning was carried 
out for 45 minutes as it was. 

[0054] Then, the mixed solution of MMASOg which carried out dehydration purification with 
methacrylic-acid-2-hydroxyethyl (it abbreviates to "2-HEMA" below) 8.6g (0.07 mols) which 
carried out dehydration purification was dropped over 15 minutes, and heating churning was 
carried out for 45 minutes as it was. When reaction mixture was cooled to the room temperature, 
viscosity obtained about (25 degrees C) lOOOOcps transparent and colorless urethane syrup (1). 
When the small quantity of syrup was added into the methanol, rubber-like insoluble matter 
deposited. The weight of the insoluble matter which deposited was 31% of syrup, and the weight 
average molecular weight was 1 80,000. 

[0055] [Example 2 of reference] It dissolved in MMAHOOg which carried out dehydration 
purification of the polypropylene-glycol (molecular weight 2000) 330g (0.165 mols) which 
performed dehydration purification within the same reaction container as the example 1 of 
reference by the molecular sieve, DBTL0.75g was added, and temperature up was carried out to 
80 degrees C after [ of a nitrogen purge ] 15 minutes. After the mixed solution of MMA50g which 
carried out dehydration purification with XDI37.3g (0.20 mols) was dropped over 15 minutes, 
heating churning was carried out for 45 minutes as it was. 

[0056] Then, the mixed solution of MMA50g which carried out dehydration purification with 2- 
HEMA8.6g (0.07 mols) which carried out dehydration purification was dropped over 5 minutes, 
and heating churning was carried out for 45 minutes as it was. When reaction mixture was cooled 
to the room temperature, viscosity obtained about (25 degrees C) 700cps transparent and 
colorless urethane syrup (2). The weight of the insoluble matter deposited like the example 1 of 
reference was 22% of syrup, and the weight average molecular weight was 120,000. 
[0057] [Example 3 of reference] Within the same reaction container as the example 1 of 
reference, Pori (epsilon-caprolactone) Diol (plaque eel 220, molecular weight 2000, product made 
from die eel chemistry) 300g (0.15 mols), and Pori (epsilon-caprolactone) triol (plaque eel 320, 
molecular weight 3000, product made from die eel chemistry) 6g (0.002 mols) It dissolved in 
MMA1300g which carried out dehydration purification by the molecular sieve, DBTL0.75g was 
added, and temperature up was carried out to 80 degrees C after [ of a nitrogen purge ] 15 
minutes. After the mixed solution of MMA50g which carried out dehydration purification with 
XDI34.6g (0.184 mols) was dropped at the bottom of churning over 30 minutes, heating churning 
was carried out for 45 minutes as it was. 

[0058] Then, the mixed solution of MMA50g which carried out dehydration purification with 2- 
HEMA8.6g (0.07 mols) which carried out dehydration purification was dropped over 1 5 minutes, 
and heating churning was carried out for 45 minutes as it was. When reaction mixture was cooled 
to the room temperature, the transparent and colorless urethane syrup (3) whose viscosity is 
lOOcps (25 degrees C) extent was obtained. The weight of the insoluble matter deposited like 
the example 1 of reference was 22% of syrup, and the molecular weight between the points 
constructing [ the ] a bridge (theoretical value) was about 60.000. 

[0059] [Example 4 of reference] This example of reference is the supplementary examination of 
the urethane syrup used for the examples 1-6 and the examples 1-3 of a comparison of JP.3- 
5421 7.A. 

[0060] After having dissolved in the usual MMA3700g which has not carried out dehydration 
purification of the Pori (epsilon-caprolactone) diol (plaque eel 220, molecular weight 2000. 
product made from die eel chemistry) 59 1g (0.30 mols) within the reaction container of inner 
capacity 5L equipped with the agitator, the rotary flow cooling pipe, and the tap funnel, adding 
DBTL2.2g and carrying out temperature up to 70 degrees C, XDI65g (0.345 mols) was dropped at 
the bottom of churning. After having held the internal temperature at 80 degrees C after that 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran^web_cgi_eije 



2006/07/31 



JP.11-147988.A [DETAILED DESCRIPTION] 



9/11 ^— v 



adding the usual 2-HEMA1 1.7g (0.09 mots) which has not carried out dehydration purification 
after 60 minutes and passing for 60 more minutes, when reaction mixture was cooled to the 
room temperature, the transparent and colorless urethane syrup (4) whose viscosity is lOOcps 
(25 degrees C) extent was obtained. The weight of the insoluble matter deposited like the 
example 1 of reference was 15% of syrup, and the weight average molecular weight was 60,000. 
[0061] [Example 1] The MMA60 section could be added to the urethane syrup (1) 60 section 
obtained in the example 1 of reference, the urethane content could be diluted to 15% of the 
weight the 2 and 2 -azobis (2, 4'-dimethylvaleronitrile) (it abbreviates to 
"azobisuisobutironitoriru" below) 0.06 section could be added, it mixed, reduced pressure 
degassing was carried out, and the syrup for cast polymerizations was obtained. It put in into the 
glass cell which sealed the obtained syrup for cast polymerizations, and was [ 60-degree C ] 
under water bath, after heating in a 120-degree C air bath subsequently for 2 hours, it cooled, 
and the hardened material with a thickness of 3mm was obtained for 3 hours. When the shock 
resistance of the obtained hardened material, a bending elastic modulus, **** ductility, and 
transparency were measured, the result of a table 1 was obtained. 

[0062] Moreover, after the stain of a ruthenium oxide water solution dyed the obtained hardened 
material, the piece of a trial was cut and it observed with the transmission electron microscope 
[JEM[ by JEOL Co., Ltd. ]-100CXII]. The hardened material formed the micro phase separation 
structure which the particle (0.1-1 micrometer) of a polymethyl methacrylate distributed into the 
continuous phase originating in polyurethane. 

[0063] [Example 2] In the example 1. to the mixed liquor whose urethane content is 15 % of the 
weight the azobisuisobutironitoriru0.06 section, the ethylene glycol dimethacrylate 1.2 section, 
and the n-octyhmercaptan 0.12 section were added, and the other conditions obtained the 
syrup for polymerizations, and a hardened material like the example 1 (table 1). The percentage 
of completion of the phase separation of a continuous phase and a dispersed phase (0.1-1 
micrometer) was more remarkable than the thing of an example 1. 

[0064] [Example 3] The MMA30 section was added to the urethane syrup (2) 90 section obtained 
in the example 2 of reference, and the urethane content was diluted to 15% of the weight The 
other conditions obtained the syrup for polymerizations, and a hardened material like the 
example 1 (table 1). The percentage of completion of the phase separation of a continuous phase 
and a dispersed phase (0.1-1 micrometer) was comparable as the example 1. 
[0065] [Example 4] In the example 3, the other conditions obtained the syrup for polymerizations, 
and a hardened material like the example 3 using the urethane syrup (3) obtained in the example 
3 of reference instead of urethane syrup (2) (table 1). There was less percentage of completion 
of the phase separation of a continuous phase and a dispersed phase (0.1-1 micrometer) than 
the thing of an example 1 . 

[0066] [Example 1 of a comparison] To the urethane syrup (4) 120 section obtained in the 
example 4 of reference, the azobisuisobutironitoriru0.06 section could be added, it mixed, 
reduced pressure degassing was carried out, and the syrup for cast polymerizations was 
obtained. Subsequently, the hardened material was obtained like the example 1 (table 1). Since 
the denaturation polyurethane of low molecular weight was used, shock resistance and **** 
ductility of improvement were few. Moreover, although the hardened material formed the 
continuous phase originating in polyurethane, its progress of micro phase separation was 
inadequate. 

[0067] [Example 2 of a comparison] In the example 1 of a comparison, to the urethane syrup (4) 
120 section, the azobisuisobutironitoriru0.06 section was added and the ethylene glycol 
dimethacrylate 1.2 section and the n-octyhmercaptan 0.12 section were added further. The 
other conditions obtained the syrup for polymerizations, and a hardened material like the 
example 1 of a comparison (table 1). Since the denaturation polyurethane of low molecular 
weight was used, shock resistance and **** ductility of improvement were few. In addition, the 
hardened material formed micro phase separation structure, and the percentage of completion of 
the phase separation of a continuous phase and a dispersed phase (0.1-1 micrometer) was more 
remarkable than the thing of the example 1 of a comparison. 

[0068] [Example 3 of a comparison] The azobisuisobutironitoriru0.06 section could be added in 
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the MMA120 section, it mixed in it, reduced pressure degassing was carried out to it, and the 
syrup for cast polymerizations was obtained. Subsequently, the hardened material was obtained 
like the example 1 (table 1). 

[0069] [Example 5] After adding the aluminum-hydroxide 150 section and the 
azobisuisobutironitoriruO.05 section to the urethane syrup (1) 100 section and fully agitating, 
reduced pressure degassing was carried out and the syrup for cast polymerizations was 
obtained. Subsequently, the hardened material was obtained like the example 1 (table 2). In 
addition, the hardened material formed micro phase separation structure, and the percentage of 
completion of the phase separation of a continuous phase and a dispersed phase (0.1-1 
micrometer) was comparable as the example 1. 

[0070] [Example 4 of a comparison] After adding the aluminum-hydroxide 150 section and the 
azobisuisobutironitoriru0.05 section to the MMA syrup 100 section and fully agitating, reduced 
pressure degassing was carried out and the syrup for cast polymerizations was obtained. 
Subsequently, the hardened material was obtained like the example 1 (table 2). The urethane 
component was not contained in the hardened material and phase separation structure was not 
observed. 

[0071] [Example 6] Assessment of the temperature dependence of Hayes, impact milkiness 
nature, and bending milkiness nature was performed to the hardened material with a thickness of 
3mm obtained in the example 4 (a table 3, table 4). This hardened material was cut in die length 
of 2m, and size with a width of face of 1m, and was inserted in the metal frame for noise buffer 
walls. Although the skin temperature of a hardened material rose to 40 degrees C by direct 
sunlight when it was left to the outdoors at the time of fine weather, the appearance and the 
noise buffer wall excellent in shock resistance were acquired without haze value becoming high. 
[0072] [Example 5 of a comparison] 3mm in bitter taste rewrite (trademark) L [the Mitsubishi 
Rayon Co., Ltd. make] which is a common methacrylic resin plate, and thickness was used and 
evaluated (a table 3, table 4). 

[0073] [Example 6 of a comparison] 3mm in the bitter taste rewrite (trademark) [the Mitsubishi 
Rayon Co., Ltd. make] ML and thickness which are the shock-proof methacrylic resin plate 
which has the structure which the rubber particle distributed were used and evaluated to the 
continuous phase of Pori MMA (a table 3, table 4). 
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[0078] 

[Effect of the Invention] The resin constituent of this invention is excellent in weatherability, 
transparency, and heat-resistant deformans, and shock resistance and its **** ductility are still 
larger. The shaping supply or shaping components which consist of this resin constituent As 
compared with the conventional acrylic polymer ingredient, are applicable even to the application 
field which needs severer shock resistance, rigidity, ductility, transparency, and weatherability. It 
is useful to a signboard supply, a display supply, a lighting supply, an interior supply, structural 
components, transportation charge components, electronic equipment components, medical 
equipment components, device relation components, optical relation components, traffic relation 
components, a cistern supply, a sanitary supply, a game supply, etc. 
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7-y:7£^:&/uS^&lc£y®<b£t*6. f»l&o>Wm 
[0013] 

[&fB<7>S?SfctOfJ*@] £t£tfyt?U*>f£tt (A) l±, 

tfy^-f9^$iz7;uyx;ug£^T&£te^^u* 

(b> onii0&att7Mie*ttfc{fcm*Lfeftti> 

10 "7— 3Sfc lT7 EyCT^(P^;u:7Tp~vg 

[00 14] C^5^7tQv- ^-f^ftUfi x 

(a) £#ftMe£ff2fifcT&r*y;uifc®^<*f£# 
(b) to>&Ki8<Df&f!t^t. mmmzi&f$,? z&tetf 

you*>fi£# (B) <DM2¥^^filc^:#<K»^ 

fifctt (A) aJmS^t^^gli 1 o^±T?fe4utA< 
[0 0 15)7^'jai&^(B) tLTIi * 

? y;n&y ^;u^<i^5 omfi%w-b^<t;ffi£<<*^£> 

30 moffift (b) <oift^<^»Lfrx^p4g^@«it^^ 

[001 e] etissflfiE^fcfcixT. '>^<tt-©(7> \ 
^n^you-*!/^ (a) t'pu< t t-SBcor^ y 
;u&®£><*f## (B) AMt«S*S*tTi**. flfctf 

(a) <Dtf>)'*-m0>3zi t &o>±Ti}<tfift (b) a>7tfy^ 

-ffi<Hb^f£^2nTl^C,kl*gLfcL^ 
(A) (OtK'J ^-fflCD^figli, llfl*Jl~:£T£f-l**ai 
(B) 0^y7-ffl^:^b^^$KTt^€ > Ci: 
/)<»*Llx 0 ft«^«1t^fSd«i&l*. fi£^ (B) <BtK 

40 y*7-ffl^is^ (a) (z>;t*y v-ffl-cfs§gitLfcgg«ii 

[OOI 7] ^^^^(DftSM^Kji^lft^-r 

y^u^i/ ( a ) s~5oi§%. &i;5offia%ia± 
0)>^^y;i.K>^>u^$t;r^y;u^mfi<* (b) 5 
o~9 5ffis%^^>fi£&^y^u^ >tW7^ y ;u^*> 

&iz £ y mt $ 1+ * c t \z cfc o x Sig-c ^ * . 
50 [0018] gti#y<5u?>fiic# (a) ro®*4t^^> 



5 

±<DM1$ILIK Tgl*J:y»*L<l±0 o CIilTT7& 
Coo i 9] ^t±/K'J^u^><Dll^iziii ) *f&;tfM 

it, > * * 'J )i>M* T)i,t&m£*!mt£T JuV-;uSi 
[0 0 2 0] W*S-< V vT^- LtiimBS^ti.rc^ 

v7^- K 4.4'-S'->? P^^->;u> 2 > v-f V v7 
K 1,3-fcf* (>fVv7th>f^) ^P'N*-* 

[0021] mmtf t )*-)l'£ LT \*1i ! ?XlZUm&.ti< 

-7-31*5 O 0 VL±-C&Z>Z\ttff}3i L < . 500-20 

[0 0 2 2] ^tfiTtfU^- LriiiffB5^tLriv-6t 
h) ^;t— (x^U>T^^— h-^n ei/>7v 

to 02 3] ?K'j^u*:w*w*£o^fia7K'J>r y*>r 



(4) ftBfi 2 ? 1 11- 1 4 7 9 8 8 

6 

1 /2~2(D«sHrtr't^m^-^(DWfigS)!)^^® 

fc Ka^>juStf>^uit/><0. 8-1. 2-U&&„ lv** 

[0024] iStt^SttgteTK'JOU* 
# (B) £itfr£tK £tx*U^U*>f£# 

(a) <ostfiffl4>i^r^ u;u^M^(*fiJt^ (B) a>&* 

mm&f£to<p\zt$i*T. ^htk-j^u^v^ (a) \t 

[0 0 2 5] gm* ^U*>a<Sffitta>*f^ tflfifclz 

Ttf'J^U* >^fi 1 5%fl)->7'^fl)2 5°CIC 
*fi*)<6:fflllg<7>i££\ ->^^3f<D«fiffiI*1 OOcpsH 

Ottteltt 5 OcpslU-tTfc&C L< . 250 c 

ps & ± T & & c * < <fc y » $ L t ^ . 
30 [002 6] ft. tK'J^U^i ><?>SISICj:oT ; t'>7 v 

tg^-t?t->7'y^ttS^5 0cps (25°C) UlT-CliH-^ 

[0 0 2 7] iS^^ScDgfttTtfJ^U^ ?S^<7>^ 

it, m&&fct)<&Li*t-&fr&<D®fflti<mL<wfrftt3< 

g$^*-<<is< Lr^fdtr<sctA<j:y»$Lt^ z 
vu zjLX#'ft\zti®X'toz> 0 

[0028] ?§«<OBt*»g ^^LTtt^flJO) 

50 «^kas;iT+^>a)^5aj*A<^^h.. mxit^i,** 
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[O O 2 9] SECli^^^^Si^^^U- h, h'Jlf 
9 d £ *><£tS8® £-t T? T? fe *> o 

Co 030] *fz. #&?Kv-r v^T*-h&siMi*i 

[00 3 1] *§&WiZHl*Tmtetf l ) r 5l'$ Lt 

fi£# U 0 >A< * * * «J ;ufi& > ^uiUti: <t lb*fMg£ U 
-C, £tt?KUOU*>fiE# (A) tr^'J^l^ 
# (B) t<»-?W?1t*)^—kmfiL£1l\. 

COO 3 2] #<)+>L>* ><Dft*mj£W\Z<< y*,T1— 
t^»;i/)<-e^l> 6 OU* >A<JS#^aiCfc£l3:<t'tt^ 

ffl*^<7>&si*'>*: < *> c «h *>> * sfc^ra^icigfi £ 

Coo33] z\<n&ou&&)-e&im£ti&\i-)\'<t£V> 
(tun*. r<;'j;uK, **?'Jjui*, t<7'J;u&-£ 

N-y ^n— ;ur^ K, N->^D— )U 

So 

[0034] *56Wlcfclt«6S5^fiffi4?K';OU^> 

[003 5J C5LT#*b*tfzgt±#U't>U2>±:><* 
? M;u8> ^ 5 omfi%ia.t^t;iiifif*f3c#£ £«J 

- js^t s c t \z ± y *§£mo> ->^~yzrz&z>zttfv 



(5) 1 1-1 4 7 9 8 8 

8 

^So 

CO 0 3 6] * $5 *))1>M**H>£ 5 OMfi%mT<7>fg 

&x^;u. * *^M;u&:7^;u. 7^yyu&. >??y 

10 [0 0 3 7] i£fctt<5i^<£tt : ?-atf>7;u*r:^U& 

7* ^lzK&£H& 
aHa^Sbfflib LTi§iE£:5JGi'T?S62l] LTfflU4C 

[ o o 3 8 1 ^^^i-fcL>Tf*->^ ^ y<r>m\t'&n\zn 

[0 0 3 9] mtm&*&<-?$>£. T 5 *) Jls&M&Pt 

<n&m\zftom&®mftKm&+ft\z&&2it^ mt& 
coo4o] mmnw\mtLx\t. mzit. n-*?T 

1. 3-^^U></'J 3— ;Ui?> ^ ^ 'J h^A^lf 

40 [OO 4 l ] $?g:LU8gra<i: Lt->7-v^1 O OMfigfl 
I^LtSlC7^7-^S^»®Wt^^iA<1 O 
OOfelT-Cfe**a(*0~2 5ffia^. il©^»J«0- 
i mafiB^S^LT7^73;uS^-rS^^7f.$H 

So 

[0042] v^y^tD^fi^eg^u^v^ai^s- 

50 »t^<ffl»ttt&«^ % ^b^(?>«tt/)<«L<^^^n 
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£o cfcy«*Lt^fiJt7K'j^u^>#^filii 0-30 

[0 0 4 3] KfZT(0mt\zmLX\t. *~<S;g;£t4 

2' -77lfX-f V^O— MJJU* 2, 2' -T'/f 
X (2. 4-^>f;U/\'L/Drh'J^) , 2. 2' -7" 
I/ex (4-> ^/VUDZ h 'J 

;u) . i. 1* -7*;ex (^>^P^^-9->- 1 -*;U 
WTa>mbi;:i#i::«&-o&<&. flittf^^y^iu/^— 4- 

£;fc>1±rf><3*lf b+tS. 

[0045] ®Mt%\zm^z>f&mi&£ Lrii. 5iMb*f5 
x fcx lime it -t If t fcfcKffi <k iKK* 'J *S<b e - 

^iz^y^u* Mb^sct^frrfc*. £ 
£-V>&^£:£: £fflL**:ig»[>ri£Jt2&. L/ i? > -f > i >7 -> 

[0 0 4 6] fiLta*&K*Lj , HfliBttU Rtt&fl» 
& S^t±^$lRl±$-frfc«S$flfiSt^^^*Ci:^-C^ 

[0 0 4 7] ft. v^-v^a)7v^;uffi^iCcfc^SHb 
*ep^M^ffliS < i:«^bffiSa)2©pgU^itTf7L^ 
KP&ic or Sttm L tz i, =, mm&ms.t* 

l*T«<b£t+£;*&=il$ffi-C'£&o 

[oo4 8] ®ftn&&mzf7 5zto>m&tLx\*. 
^^f^ii^v^^^izgffl-r^c^^Rifigt^^o >^ 

^^C0ttt±^4^><54R«8<b^i*/rt^tg^lcli, 
$<7'jn,gt*7VH?>Ms8Jl^ Asm ^'jxfb> 



(6) 11- 1 4 7 9 8 8 

10 

loo49) *&fBa>«lfll$fififc&l;J\ StffiSte, 

fc, Ig^x-f X^U-f ^CO^r^f X^U-Tffla. &7fc*T*J 

ttM. ^co^i- 1^^, s#ft/^;u. fX^7^/K 
[0 0 5 0] 

C0^«^§t^l. ^*^y^A, ^^br;U5- 

RISff)«^if&n«. Cti^li^fflLT^tti^^^^ 

[0O5 1] »^Ll^aS«<t Lt, y7->7"99-1 O 
Sfi%lZ^LTSI- 1 ~9 OSS%<DS«l^a« (c) 

40 [0052] 

+ Z>. rgjj li-r^T rfiSfifij **r. *3£ 

n/cei^b^cD^^ig^fslzot^TliJaTa)«<Slc^ c r fr 

•otz 0 

( 1 ) y<>'>i^ y HOBS^S : D I N 5 3 4 5 3 

(2) &lf$3M£^ : ASTM D-790 

(3) 3l*§i&Bi#JK : ASTM D-638 

( 4 ) ^TtfSiSia^ : ASTM D-54 2, 3 mm*5 

cms. 

50 (5) fltteffia^-r xa>s&te?m 
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0 0 30m^\zmC. 0°C. 2 3t, 7 0°CTrCD'WX 

(6) &f&t&<r>®&mitte&tfto\f&it&. 

&\Z&i)&m\~tz> i^WtteiiASTM D54 2 
0 (GD) nmtelzmC. 10cmfl(D¥|fi(3mm) 
Iw, 1 k gffiMOfct y 3 0 cm^b^T^t 

f:» rtclfeffitfX&lffilbteli. ffllfWK (ASTM D- 
7 9 0) &<D&.m&0>n&&B&lZ*.V&mZft'?tz o 

[0053] c#%« i ) m&m. jks^sp®, «Tig 

=7*7 Vis) i>1t->\, {7^?-t>)V220* #^22000* * 
-f-feiHLMI) 3 3 0 g (0. 16 5^) £^L/*il 

^ - £ y fltt^flias u ^ > ^ ^ u > ^ ;u 7 7 

7 gK&tfLT^^Uffi^^U— h (WT fDBT 
Lj k*£?) 0. 7 5g$lllt g^ffi&l 5*H£. 8 

TXDlj £B&T) 37. 3g (O. 2 0^) £Bfc;k 
te3SL*:>*? yjU»>^;b OUT TMMAj £88^) 
5 O gCDS^iSifc* 4 5^AM+r^TirSTLfc^. 

C0054] «Ut, fltt**|»Lfc*** 
tHD^Ifib (lilT T2-HEMAJ £B&"$*) 8. 
6g (O. 0 7^^) i»i*«8JUf:MMA5Og0);l 

t*Lfc P fifcj*SMir**PLfc£C*K «>J£/><10000c 
psSS (25°C) <B*ftfeS3ifc^U*>v7*y:? (1) * 

C O O 5 5 ] C#%« 2 ] 1 t (5l«OKCS§SW 

2000) 3 30 g (O. I6 5^il) *^U^a7-v- 
^Uctyfltt*«SiUfcMMA 1 4 O O gIZjgfiSLTDB 
TLO. 7 5g^, l$Iil5m 80°CIC^ 
SLfco X D I 3 7. 3 g (O. 2 0^EJU) £8**1831 
Lf-MMA5Og0)S^J1 5^ltT®TLfc 

[0056] m^X. flft7kfilSSLfz2-HEMA8. 6 
g (O. 0 7W tfl»7KaS8Lf_MMA 5 O g0)I^ 

tz* &&m£&%\Z7%B^tz£Z\h. I*SA<7 00cps 
SS (25°C) (D^feS^^^U^^^^^^ (2) 

( O O 5 7 ] C#%« 3 ) #%<H 1 £ H«(0SI£^S W 



(7) ttBIW 1 1- 1 4 7 9 8 8 
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0. 5**32000* ¥4 -feJHt*£83) 3 00 g (o. 15 
?*;u320. »*S3000* y-f-feiUfc**) 6g (o. 

0 0 2^) S^U^ra.^— >— ^lZ*y«*W»Lfc 
MMA1 300 gl:^LtDBTLO. 75g^ftl 
gStfi&1 5»|ft % SOtl^lLfc, XD I 3 
4. 6g (O. 18 4^) tflft*fSa8Lf-MMA5 O 

**4 s^ra^Bftie^Lfco 

10 [0058] SivT. «i*«SLf-2-HEMA8. 6 
g (O. 07W tM«SLtcMMA5Og0)l^ 

L^o Srt5jft*Sai^«ILfci:C?>» l*l£rf><1 OOcp 

s (25°o es<oifeg^oi/^>v7 7^ o) $ 
i/7^7"©2 2%tfty, -e-o^m^ra^^fi (isst 

fifi) l*ft]6 7JT&-3fco 
[0059] C#%«4) C60#%«gi*^iP3-5 4 

2 1 7*HH8(D3tfife<5iM ~6&tffctR<9M ~ 3|-ffll>b 
20 4xfc^ >i>^ -y Zf<n&t*.V&>Z><> 

[0 0 6 0] teAMS. ISSSftSD®* ^T3g4^«S^fcrt 
§S5 LtD&K^rt-CTtf' J (e -*:7p^? h>) t; 
a— ;u <:7^?-fe;u220. ^S2000. *Vi*JMt^ 
$S) 59 1g (O. 3 0%J» £fl&7M»&L.-Ct*fcUi§ 
StcDMMA 3 7 0 0 g IZjgft? LT D B T L 2. 2 g 

7 O^lC^-gLfcgL XDI65g (O. 345^ 
^U) ^mi?TIC^TL.fz B ia&P?;S£8 0°CC:fcfcU 

6 o^i^fittTk^siLr t^L%a«o> z-hemai 

1. 7g (O. 0 9^>U) £*IC6 0ttRSN£iS 
30 Lfc^lc. SCCjS^^^ir^Lt-tC^. ttS*<1 O 

Ocps (25°C) SjgW^fe2^<f r 7U^>'>^^^ 

(4) zfttz* &mmi tm&\z^xm&$t£tz*mto 

1*675 -Cfeofco 

[006 1 ] C3ISSW1 ) #%«qi r^t,Hfct7L,73> 

->5'>^(1) 60ePI^MMA60eU$AD^.'!7U7'l/^ 

5SS%I'#^L» 2,2'-77e^ (2, 4' 
/U/^UP-h'J^) (UAT f A I B N J tBg-T) O. O 

40 fflv^-y^^^Tio &*titz*-** hldffl>>7-;^ 
SfflLf-7^^x-b;n^(-Att. 6 ot:(0*i§4>-C3^ 

Rfk *L>T?1 2 0°C(D^a>S4 3 -C2B#|BliD»ftLfc»^S) 

[0 0 6 2] *f-. &*Htz&<t&&mt)l>T-''?A* 
SSISS CB*«^ («) 55 J EM— 1 O O CX I 1 ] iZ 

50 ffi^i^^u ^ 'j/u^^^iKDta^- (o. i-iii 



(8) 



tttiftW- 1 1 - 1 4 7 9 8 8 
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[00 6 3] C3lfigfc|2] 3gJ6#]1 Clfcl^T. ^7U*> 
£S*<1 5Mfi%^jS^jSIC«LTs AIBN0. 06 
Sfl % IfU>yj a— fl,*/* U U— h 1 . 2SP. & 
tfn-*£^U>;ua:7*>0. * 
KJUrt(B&#l*!IB50l 1 it Ltl&ffl •> 5 

(Si) « &ISte£:#&*S (O. 1-1 

[0064] C£&ffi3] &mm2v&t>tit-< j ?i,*> 

is^V? (2) 9 OgMCMMA 3 OSflfcflPit^U* >^ 

g£l 5M%IC^Ufco -eniancD^^ii^fig^ii 

i:l5l«lZLT®^ffl«>5-v^&USHb^$^fc (S 

1 ) o g«ffi£:tt?tfcle (0. 1-1 ^m) <D*B*H&CDig 

[0065] C3UfcflH4] «t«3l::*5L*T, 

*s=7v? (2) <nvtibv\z®mmz-T:nhM~^\s* > 

(3) *Hia*<D$flM*^S£0i)3 tfsj 

4*l::LT®^ffl->^;/:7&tJWb1&£mc (Si) o i£ 
ISiet^ffl (O. 1~1i/m) 0>le«»S&<7)i£f7&l*3g 

i&m i <Dt<&£ y 4i'>^*>ofc 0 

[OO 6 6] CttGHHl] 0%««4t?^^tLfc^U^> 
^=7V~? (4) 1 2 0 8ffl3**LT, A I BNO. O 6 gfl 

=? vztz&tzo ^LN-cSlffifiqi £(H)«l;:LT^b1&£f# 

[0067] ttt«£0!2] fctR0M KfcOT. ^U*> 
>^ -y^ (4) 12 OSWALT. A I BN O. 0 6© 

1. 2fflJ&i;n-^^^;i,>;U*^^ >0. 1 2 8B£;5 
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[0 0 6 8] Ci±<5i#i3) MM A 1 2 Og^l^A I BN 
O. 0 6aJ^^»)LT«J;<;'g^L H ^ffifltt^L-C^rV^ 

«t1fc*»fc (Si ) „ 
[0 0 6 9] CHfig«l)5] -)l/$»7^ (1 ) lO 
Om^frWt<t7)l>S— i 50gfl£ A I BNO. 0 5 

Ztttz ($2) o A. ®<b&li£ 

[OO 7 O] CitlSMH4] MMAV7 7^1 OOfiPI^Tk 
SHt7;t,S-^1 50«itAIBNO. 05fiB£fr)?L 

3a*T?3Sfi£<9M tattle LTl®<fc&£mc 
(S2) „ «<b&lcJ*OU*>f£#i*^£;HT*s*r. 

20 [007 1 ] C^SSijqej 3liS«4t?l#^HrrJ9^3m 
m<D^b#5i::*JLT. ^-<X(0SSttt??tii:ffi^6-(b1i 
&l>^(fe^b140)^{ffi^tTof- (S3. S4) . Ctf>® 
<b1^£. fi^2m, *Slmfl)^Xl:«J|SjLT, Bfrelt 

t-^ iestB^i^ t fcy®^«irosffiias/)<4o o c^-c 

[O O 7 2] Ctt««5) -fiS0>> ^ >7 'J/MBJgfc-C& 
S7^'J70 (&&©&) L [ = 5K3> «*) 
30 m . S^3mm$ffifflL, S*«Lfc (S3. $4) 0 
[0 0 7 3] Qit|Sfiq6) TK'JMMAODiHSffil^zfAfil 

&h7Wz><< h (§©ffi«) ML [ = 3 > 

(*) 32] . I?$3mmMU SffiLf- (S3. S 
4) o 

[O O 7 4] 
CSl] 
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